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IL
Efjects of liberating Oxygoen by Electrolysis within the Close(d Rdorts.

-A few other experiments were made with retorts to which platinum
electrodes had been fitted. These contained, as before, measured
amounts of urine, together with liquor potassas tubes. All the pre-
liminary stages were similar to those of the experiments above recorded ;
but just before breaking the liquor potassx tubes in these further experi-
ments, oxygen and hydrogen were liberated from the boiledurine byelec-
trolysis. 1The result in the few experiments made was very remarkable.
Under the combined influence of liquor potassae, oxygen, and the high
temperature of 122 deg. F. (So C.), the sterilised urine fermented and
swarmed with Bacteria within the closed retorts in from 7-12 hours
-that is, in a much shorter time than would suffice for the occurrence
of similar clhanges in unboiled urine freely exposed to the air.

Behaviour of some specimens of tnattered Acid Urine under the in-
juence ofthe High Generating Tehnperature of 122 deg. F. (5o d-g. C.).
-In the course of the previous experiments, it was found that occa-
sionally a specimen of boiled urine would ferment at a temperature
of I22 deg. F. without the addition of liquor potassx. This was
afterwards ascertained to occur invariably (with the urine experimented
upon) when the acidity of the fluid was not higher than would be
represented by six minims of liquor potassxi to the ounce (or about
IX% per cent.). Ulines slightly more acid than this sometimes did and
sometimes did not ferment without liquor potassce; but when the acidity
exceeded4what would be equivalent to 2 per cent. of liquor potassx, the
fluid did not ferment under the influence of the high generating tempera-
ture alone. Urines of all degrees of acidity, however, were found
to ferment under the combined influence of heat and liquor potassse
added afterwards in the manner already detailed.t

It was further ascertained that the acidity of some specimens of
urine was lessened during the process of ebullition (owing to the depos-
ition of acid phosphates); and such urines boiled for six minutes were
found to ferment in a much shorter time than when they were only
boiled for three minutes. The prolongation to this extent of the germ-
destroying temperature actually hastened the subsequent process of fer-
mentation.

Interpretation ofResults.-The general received belief that all Bac-
teria and their germs are killed by exposing them even for a minute or
two to the temperature of 212 deg. F. (100 deg. C.) has of late been
strongly reinforced by Professor Tyndall. The fact, therefore, of the
fermentation of some specimens of boiled acid unne, with the appear-
ancc of swarms of Bacteria, under the influence of the high generating
temperature of 122 deg. F. (5o deg. C.), is inexplicable except upon the
supposition that fermentation has in these instances been initiated with-
out the aid of living germs, and that the organisms first appearing in
such fluids have been evolved therein.

If the author's further position .(Proceedings ofRoyal Society, Nos
143 and 45, I873), that Bacteria and their germs are killed in fluids
whether acid or alkaline, at a temperature of I58 deg. F. (70 deg. C.)
be correct, then the occurrence of fermentation in the previously neu
tralised boiled urine would similarly disprove the exclusive germ-theor)
of fermentation and establish the occurrence of Archebiosis.
Any difficulty which might have been felt by others in accepting th

above interpretation of the results of these latter experiments-in fac
of the view held by M. Pasteur that some Bacteria germs are able it
neutral fluids to survive an exposure to a heat of 212 deg. F. (Ioo deg
C.)-has been fairly met and nullified by the experiments (devised fo
the purpose) in which the urine was boiled in the acid state and subse
quently fertilised by the addition of boiled liquor potassae.

If we look at these latter experiments from an independent point c

view, it will be found that this fertilisation of a previously barren fluid
by boiled liquor potassx mustbe explained by, one or other of three
hypotheses.

ist Hypothesis. The boiled liquor potassa may act as a ferfilising
agent because it contains living germs.-However improbable this hypo-
thesis may seem on the face of it, it has been actually disproved by
many of the experiments recorded in this memoir. These experiments
show that boiled liquor potassoe will only act as a fertilising agent when
it is added in certain proportions. If it acted as a mere germ-containing
medium, a single drop of it would suffice to infect many ounces, a gal-
lon, or more of the sterilised fluid. This, however, is never the case;
it only fertilises the barren urine when it is added in a proportion de-
pendent upon the precise acidity and quantity of the fluid with wlhich
experiment is being made.
2nd
hItpothesis. The fertilirng agent may act by revizing .-rnls

aitherto presumed to have beets killed in the boiled acid urine.-The ac-
ceptance of this hypothesis would involve a general recantation of the
previously received conclusion that Bacteria and their germs are killed
by boiling them in acid fluids. But such a recantation would be
scarcely justifiable or acceptable unless based upon good indepeiilent
evidence.
The possibility, however, of accepting this second hypothesis is still

further closed by the results of experiments in which a slight excess of
liquor potasse was added to the boiled urine. Such fluids invariably
remained barren. Yet it can be casily shown that the mere develop-
ment and growth of Bacte-ia-germs may take place both quickly and
freely in boiled urine containing a very large excess of liquor potassm.*

It would seem that this agent, mixed with boiled urine in quantity
slightly more than is needed for neuralisation, prevents the ornginutiolz
of living matter therein, although even when in considerable excess the
same agent affords no obstacle to the devclopment, growth, and multi-
plication of germs purposely added thereto.

In the face of these facts, it would seem impossible to accept this
second hypothesis, even if it had not been independently negatived by
the great mass of evidence-lately reinforced by the experiments of Pro-
fessor Tyndall-to the effect that Bacteria and their germs are really
killed in fluids raised for a few minutes to the boiling-point (212
deg. F).

3rd hy,pothesis. The fertilising agent acts by he/ping to initiate
chemical ehaniges of a fermentative character in ajluid devoid ofliving or-
gunisms or living ger-ms.-If the cause of the fermentation of the fluids
in question does not exist in the form of living organisms or germs
either in the fertilising agent itself or in the medium fertilised, then
it must be found in some chemical reactions set up between the boiled
liquor potassx and the boiled urine.
The experiments in which liquor potassae is added to urine in definite

proportions before and after it has been boiled with the result of in-
ducing fermentation in the otherwise barren fluids, as well as those in
which unaltered urine ferments under the influence of the high generat-
ing temperature of 122 deg. F. (5o deg. C.), all alike, therefore, point
to the same conclusion. They show, as other experiments have done,

rthat an exclusive germ-theory of fermentation is untenable; and they
further show that living matter may and doe3 originate independently
during the progress of fermentation in previously germless fluids.
As a result of the fermenLative changes taking place in boiled utrine

or other complex organic solutions, many new chemical compounds are
eproduced. Gases are given off, or these with other soluble products

mix imperceptibly with the changing and quickening mother-liquid, in
nall parts of which certain insoluble products also make their appear.

ance. Such insoluble products reveal themselves to us as specks of
protoplasm, that is of " living" matter. They gradually emerge into

;P the region of the visible, and speedily assume the well-known formis of
one or other variety of Bacteria.
These insoluble particles would thus in their own persons serve to

Y bridge the narrow gulf between certain kinds of "livinig" and of
" dead" matter, and thereby afford a long sought for illustration of the

te transition from chemical to so-callcd "v ital" combinations.
,e
n * A mixture of one part of liquor potas;x to seven of boiled urine poured into a

bottle which has been washed with ordinary tap-water, will, within forty-eight
,r hours, swarm with Bacteria if it is kept at a temperature of 122 deg. F.

AT Brotton, a meeting has been held for the purpose of considering
of the desirability of forming it into a Local Government District. A
- suggestion was made that it and Kilton should be annexed to Skelton;

and, after considerable discussion, a deputation was appointed to confer
-- with the Local Board at the latter place upon the subject, before

taking definite action.

* Read before the Royal Society, June z5th, 1876.
+ In the urine of highest acidity with which experiment has been made, twent

minims of liquor potasm to the fluid-ounce (about 4 per cent.) were required fi
neutralistion.
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